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AMENDMENTS 



In the Claims: 



Please cancel claim 3 without prejudice. 



Please amend claims 1, 2 and 4-40, 42, 43 and 45-58 as follows. 



1. (Currently Amended) An automatic modulation type discrimination apparatus 
for receiving a reception signal havimg unknown communication elements and discriminating a 
modulation type of the reception signal, characterized by including comprising: 



^ ^ analog/digital modulation t^ped ^rimination means for extracting and analyzing a 

y^v " - — — t — 

£ predetermined characteristic from the reception signal and discriminating whether the 

modulation type of the reception signal is^an analog modulation type or a digital modulation 
type ; and 




analog modulation type discrimination means for, in a case where the reception 
si gnal is discriminated to be a signal of the analog modulation type, receiving the 
discriminated receptionsignal and discriminating whether the discriminated reception signal is 
AM signal or an FM signal . 



2. (Currently Amended) An automatiamodulation type discrimination apparatus 
set forth in claim 1, characterized in that wherein the analog/digital modulation type 
discrimination means includes discrimination means tor, in a case where the modulation type 
of the reception signal is discriminated to be the digital modulation type, discriminating 
whether the reception signal is a linear modulation typa signal or a nonlinear modulation type 
^ signal among the digital modulation type . 
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3. (Canceled) 



'0 



4. (Currently Amended) Aii automatic modulation type discrimination apparatus 
set forth in claim [[3]] 2, characterized By further including comprising linear modulation 
type discrimination means for, in a case where the reception signal is discriminated to be a 
\ linear modulation signal by of the digital modulation type, receiving the discriminated 
reception signal and discriminating whether me discriminated reception signal is a 16 QAM 
signal, a BPSK signal, a QPSK signal, a 7r/4-sHtft QPSK signal, an 8-PSK signal, an M-ary PSK 
signal of multi-level exceeding 8-levels (where, is a positive integer) or an M-ary QAM 
signal of multi-level exceeding 16-levels. 



.if 



5. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 4, characterized by further including comprising non-linear modulation type 
discrimination means for, in a case where the reception signal was discriminated to be a non- 
linear modulation signal by of the digital modulation type, \eceiving the discriminated 
reception signal and discriminating whether the discriminated reception signal is an M-ary 
FSK signal of multi-level exceeding 2-levels, a 2-FSK signal, aA MSK signal or a GMSK signal. 



6. (Currently Amended) An automatic modulation typadiscrimination apparatus 
set forth in claim 5, characterized in that wherein an envelope, a synrnol clock and a spectrum 
^characteristic of the reception signal are used as the predetermined characteristic. 
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7. (Currently Amended) \An automatic modulation type discrimination apparatus 
set forth in claim 6, characterized in mat wherein the analog/digital modulation type 
discrimination means includes comprises : 



a first envelope detection portion for detecting the envelope from the reception 



signal; 




a first envelope fluctuation deteranination portion for, after integrating the detected 
envelope for a specified time, computing its\average value and extracting an envelope 

uctuation characteristic by computing a standard deviation of an amplitude distribution 
characteristic; 



a first symbol clock extraction portionyfor extracting the symbol clock from the 
reception signal; 

a symbol clock determination portion fondetermining an existence/nonexistence of 
the symbol clock from an output of the symbol clockVxtraction portion; 

a first spectrum analysis portion for extracting^ a spectrum waveform of the reception 
signal and analyzing its characteristic; and 

a first modulation type determination portion for,\by a characteristic detection 
result by the first envelope fluctuation determining portion anci the symbol clock 
determination portion and an analysis result of the reception signal by the first spectrum 
analysis portion, discriminating whether the reception signal is th^analog modulation type, 
the linear modulation type by digital modulation type or the non-linear modulation type by 
digital modulation type. 
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8. (Currently Amenatd) An automatic modulation type discrimination apparatus 
set forth in claim 7, characterized that wherein the analog modulation type discrimination 
means includes: 



a carrier wave extraction poraon for extracting a carrier wave of the reception 



signal; 



a side band spectrum detection portion for detecting a symmetric property of a side 
band spectrum of the reception signal; 

a signal band detection portion forVietecting a signal band of the reception signal 
and analyzing a spectrum shape of the reception signal; 



a second envelope detection portion for detecting an envelope of the reception 



signal; 



a second envelope fluctuation determinati©ri portion for extracting an envelope 
fluctuation from the detected envelope; 

a second modulation type determination portiW for, by using a characteristic 
extraction and an analysis result of the reception signal from the carrier wave extraction 
portion, the side band spectrum detection portion, the sigmu band detection portion and the 
second envelope fluctuation determination portion, discriminating whether the reception 
signal is the AM signal, the FM signal or an unknown ( unclear) \ignal not capable of being 
determined as either of the former signals; and 

a first backtracking portion for storing a branch point (branch) of each 
determination control processing in each of the portions and, in a case V/here the reception 
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signal is discriminated to be the uhknown signal, switching the unknown signal such that a 
processing for a different modulation type discrimination is performed again by returning to 
that branch point. 



9. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 8, characterized in that \ wherein the linear modulation type discrimination 
means includes comprises : 

a second symbol clock extractionVportion for regenerating and extracting a symbol 
clock from the reception signal; 

a first re-sampling portion for re-sarfepling the reception signal on the basis of the 
extracted symbol clock and extracting an information-superimposed symbol clock; 

a first amplitude distribution extraction^ portion for computing a symbol vector 
radius from an extraction result of the first re-sampling portion and extracting its amplitude 
distribution; 

a third modulation type determination portion for, on the basis of an output result 
of the first amplitude distribution extraction portion, discriminating the 16 QAM signal and 
the M-ary QAM signal of multi-level exceeding 16-level^from a signal other than the former 
signals; 



an assumed carrier wave synchronization processing portion to which the reception 
signal discriminated to be the signal other than the 16 QAM Signal and the 

M-ary QAM signal is inputted and which performs a carrier wave synchronization 
processing by assuming the modulation type of the reception signal; 
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a second amplitude distribution extraction portion for receiving an output of the 
assumed carrier wave synchronizatioilprocessing portion and extracting characteristics of an 
(odd number)-th signal symbol and aA (even number)-th signal symbol; 

a fourth modulation type determination portion for, from a convergence position, a 
number of convergence points and a characteristic extraction result of the amplitude 
distribution for every one symbol of the signal symbols after the assumed carrier wave 
synchronization processing, discriminating\whether the reception signal is the BPSK signal, 
the QPSK signal, the tt /4-shift QPSK signal, 8-PSK signal, the M-ary PSK signal of multi- 
level exceeding 8 -levels or an unknown signal not corresponding to the former signals; and 



determination processing in the fourth modulation type determination portion and, in a case 
where the reception signal is discriminated to ba the unknown signal, switching the reception 
signal such that a processing for a different modulation type discrimination is performed again 
by returning to that branch point. \ 

10. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 8, characterized in that wherein the linear modulation type discrimination 
means includes comprises : \ 

a second symbol clock extraction portion for regenerating and extracting a symbol 
clock from the reception signal; \ 

a first re-sampling portion for re-sampling the receptionNsignal on the basis of the 
extracted symbol clock and extracting an information-superimposed Vmbol clock; 



a second backtracking portion for storing a branch point (branch) of each 
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a first amplitude distribution extraction portion for computing a symbol vector 
radius from an extraction result of the^rst re-sampling portion and extracting its amplitude 
distribution; 

a third amplitude distribution extraction portion for analyzing an amplitude 
distribution characteristic of the reception signal; 



an eighth modulation type determination portion for, on the basis of an extraction 
\ result of the first amplitude distribution extraction portion and an analysis result of the third 
amplitude distribution extraction portion, discmminating whether the reception signal is the 
16 QAM signal, the M-ary QAM signal of multilevel exceeding 16-levels, the BPSK signal, 
the QPSK signal, the tt /4-shift QPSK signal, the\8-PSK signal, the 

M-ary PSK signal of multi-level exceeding 8-levels or an unknown signal not 
corresponding to the former signals; and 

a second backtracking portion for storing a branch point (branch) of each 
determination processing in the eighth modulation typeVietermination portion and, 

in a case where the reception signal is discriminated to be the unknown signal, 
switching the reception signal such that a processing for a different modulation type 
discrimination is performed again by returning to that branchpoint. 



11. (Currendy Amended) An automatic modulation typV discrimination apparatus 
set forth in claim 10, characterized in that wherein the non-linear modulation type 
discrimination means includes comprises : 
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an FM detection portion for performing an FM detection processing for the 
reception signal; 

a third symbol clock extractions portion for regenerating and extracting a symbol 
clock from an output of the FM detection portion; 

a second re-sampling portion for performing a re-sampling processing of the 
\ V reception signal on the basis of the extracted Symbol clock; 

K$ .... 

a fourth amplitude distribution extraction portion for extracting an amplitude 
distribution for a multi-level number determination in the non-linear modulation type from a 
re-sampled signal; 

a fifth modulation type determination portion for performing the multilevel 
number determination on the basis of an extraction result of the fourth amplitude distribution 
extraction portion and discriminating an M-ary FSK signal of multi-level exceeding 2 -levels 
from a 2-FSK signal; 

a modulation index detection portion for, on the basis of the symbol block 
extracted in the third symbol clock extraction portion, detecting a modulation index of the 
reception signal, for the reception signal discriminated to be\a signal other than the M-ary FSK 
signal; 

a sixth modulation type determination portion for, fr<W the detected modulation 
index, discriminating the 2-FSK signal from a signal other than the former signal; 

an intersymbol interference analysis portion for analyzing an intersymbol 
interference in time axis of the reception signal discriminated to be theNsignal other than the 2- 
FSK signal; 
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a second spectrum analysis portion for performing a spectrum analysis of the 
reception signal and analyzing an inflersymbol interference in frequency axis; 

a seventh modulation type determination portion for, on the basis of a characteristic 
extraction and an analysis result of the Vntersymbol interference analysis portion and the 
second spectrum analysis portion, discriminating the MSK signal and the GMSK signal from 
an unknown signal not capable of beingVudged as either of the former signals; and 

a third backtracking portion fon storing a branch point (branch) of each 
determination processing in the seventh modulation type determination portion and, in a case 
where the reception signal is discriminated to be the unknown signal, switching the unknown 
signal such that a processing for a different modulation type discrimination is performed again 
by returning to that branch point. \ 

12. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 1 1 , characterized in that wherein Vhe first, second, fourth and seventh 
modulation type determination portions improve a discrimination ability by performing a 
weighting processing for the characteristic extraction result. 

13. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 12, characterized in that further comprisin g tuning error correction means 
[[is]] provided in a front stage of the analog/digital modulation type discrimination means, 
[[and]] the tuning error correction means comprises comprising : 
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a third spectrum analysis portion for performing a spectrum extraction and analysis 
of the reception signal and detecting a\center frequency or a carrier wave frequency of the 
reception signal; and \ 

a frequency correction portion for detecting a tuning error from the detected center 
frequency or carrier wave frequency and thereby performing an error correction. 

14. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 13, characterized in that wherein first to third storage portions are connected 
respectively to the first to third backtracldngAportions, and 



signal discriminated to be the unknown signal k inputted, that it is a signal other than the 
modulation type made an object, and stores theVcharacteristic extraction and the analysis result 
of the reception signal, which are obtained in thA discrimination course, to corresponding one 
of the first to third storage portions. \ 

15. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 14, characterized in that further comprising: 

elements storage portions that are connected respectively to the third symbol clock 
extraction portion and the modulation index detection portion in the non-linear modulation 
type discrimination means, \ 

further an elements storage portion is connected, inVommon, to the intersymbol 
interference analysis portion and the second spectrum analysis portion, and 



each of the first to third backtracking portions recognizes, when the reception 
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means for storing elements, such as symbol clock rate, modulation index and filter 
parameter, necessary for demodulating the reception signal can be stored respectively to each 
elements a respective storage portion for each element . 



16. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 15, characterized in that farther comp risin g a fourth backtracking portion 
and a fourth storage portion are connected t© the first modulation type determination portion 
in the analog/digital modulation type discrimination means, wherein the reception signal is 
inputted to the fourth backtracking portion in V case where it cannot be discriminated as 
either of the analog modulation signal or the digital modulation signal, and the fourth 
backtracking portion causes communication elenients extracted and analyzed in the 
analog/digital modulation type discrimination means to be stored to the fourth backtracking 
portion. 



17. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 1, characterized in that wherein the, analog/digital modulation type 
discrimination means further includes comprises means forXin a case where the reception 
signal is discriminated to be the analog signal, discriminatin^whether the reception signal is 
an FM signal of the analog modulation type or an analog moqplation type other than the FM 
signal. 



18. (Currently Amended) An automatic modulation typd discrimination apparatus 
set forth in claim characterized by further including comprising limear modulation type 
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discrimination means for, in a case where the reception signal is discriminated to be a linear 
modulating signal by the digital modulation type, receiving the discriminated reception signal 
and discriminating whether the reception signal is a 16 QAM signal, a BPSK signal, a QPSK 
signal, a 7T /4-shift QPSK signal, an 8-PSK signal, an M-ary PSK signal of multi-level 
exceeding 8-levels or an M-ary QAM signal of multi-level exceeding 16-levels. 



19. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 18, characterized by further including comprising non-linear modulation 
type discrimination means for, in a case where me reception signal is discriminated to be a 
non-linear modulating signal by the digital modulation type, receiving the discriminated 
reception signal and discriminating whether the reception signal is an M-ary FSK signal of 
multi-level exceeding 2-levels, a 2-FSK signal, an MSK signal or a GMSK signal. 



20. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 19, characterized in that wherein an envelope, a symbol clock and a 
spectrum characteristic of the reception signal are used as me predetermined characteristic. 



21. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 20, characterized in that wherein the analog/aigital modulation type 
discrimination means includes comprises : 



a first envelope detection portion for detecting the envelope from the reception 



signal; 
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a first envelope fluctuation determination portion for, after integrating the detected 
envelope for a specified time, computing its average value and extracting an envelope 
fluctuation characteristic by computing a^tandard deviation of an amplitude distribution 
characteristic; 

a first symbol clock extraction portion for extracting the symbol clock from the 
reception signal; 

a symbol clock determination portion for determining an existence/nonexistence of 
the symbol clock from an output of the first symbol clock extraction portion; 

a first spectrum analysis portion for extracting a spectrum waveform of the reception 
signal and analyzing its characteristic; and 

a first modulation type determination portion for, by a characteristic detection 
result of the reception signal by the first envelope fluctuation determining portion and the 
symbol clock determination portion and an analysis \result of the reception signal by the first 
spectrum analysis portion, discriminating whether the reception signal is an FM signal of the 
analog modulation type, an AM signal of the analog modulation type, a linear modulation 
type by the digital modulation type or a non-linear modulation type by the digital modulation 
type. 



22. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 21, characterized in that wherein the lineal^ modulation type discrimination 
means includes comprises : 

a second symbol clock extraction portion for regenerating and extracting a symbol 
clock from the reception signal; 
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a first re-sampling portiomfor re-sampling the reception signal on the basis of the 
extracted symbol clock and extractin^Aan information-superimposed symbol clock; 

a first amplitude distribution ^extraction portion for computing a symbol vector 
radius from an extraction result of the fir^t re -sampling portion and extracting its amplitude 
distribution; 

a third modulation type determination portion for, on the basis of an output result 
of the first amplitude distribution extraction portion, discriminating the 16 QAM signal and 
the M-ary QAM signal of multi-level exceeding 16-levels from a signal other than the former 
signals; 

an assumed carrier wave synchronization processing portion to which the reception 
signal discriminated to be the signal other than the 16 QAM signal and the 

M-ary QAM signal is inputted and whicll performs a carrier wave synchronization 
processing by assuming the modulation type of the reception signal; 

a second amplitude distribution extraction portion for receiving an output of the 
assumed carrier wave synchronization processing portion and extracting characteristics of an 
(odd number)-th signal symbol and an (even number)-tn signal symbol; 

a fourth modulation type determination portiomfor, from a convergence position, a 
number of convergence points and a characteristic extraction result of the amplitude 
distribution for every one symbol of the signal symbols after the assumed carrier wave 
synchronization processing, discriminating whether the reception signal is the BPSK signal, 
the QPSK signal, the 7r/4-shift QPSK signal, 8-PSK signal, theW-ary PSK signal of multi- 
level exceeding 8 -levels or an unknown signal not corresponding Vo the former signals; and 
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a second backtracking portion for storing a branch point (branch) of each 
determination processing in the fourth modulation type determination portion and, in a case 
where the reception signal is discriminated to be the unknown signal, switching the reception 
signal such that a processing for a different modulation type discrimination is performed again 
by returning to that branch point. \ 

23. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 21, characterized in that wherein the linear modulation type discrimination 
means includes comprises: \ 

a second symbol clock extraction portion for regenerating and extracting a symbol 
clock from the reception signal; \ 

a first re-sampling portion for re-sampling the reception signal on the basis of the 
extracted symbol clock and extracting an information-superimposed symbol clock; 

a first amplitude distribution extraction porldon for computing a symbol vector 
radius from an extraction result of the first re -sampling portion and extracting its amplitude 
distribution; \ 

a third amplitude distribution extraction portion for analyzing an amplitude 
distribution characteristic of the reception signal; \ 

an eighth modulation type determination portion for, on the basis of an extraction 
result of the first amplitude distribution extraction portion and an analysis result of the third 
amplitude distribution extraction portion, discriminating whetnler the reception signal is the 
16 QAM signal, the M-ary QAM signal of multi-level exceeding V 6 -levels, the BPSK signal, 
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the QPSK signal, the 7r/4-shift QPSK signal, the 8-PSK signal, the M-ary PSK signal of multi- 
level exceeding 8 -levels or an unknown signal not corresponding to the former signals; and 

a second backtracking portion for storing a branch point (branch) of each 
determination processing in the eighth modulation type determination portion and, in a case 
where the reception signal is discriminated! to be the unknown signal, switching the reception 
signal such that a processing for a different modulation type discrimination is performed again 
by returning to that branch point. 



24. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 23, characterized in that wherein the non-linear modulation type 
discrimination means includes comprises : 

an FM detection portion for performing an FM detection processing for the 
reception signal; 

a third symbol clock extraction portion fc{ regenerating and extracting a symbol 
clock from an output of the FM detection portion; 

a second re-sampling portion for performingXa re-sampling processing of the 
reception signal on the basis of the extracted symbol cloak; 

a fourth amplitude distribution extraction portion for extracting an amplitude 
distribution for a multi-level number determination in the n©n-linear modulation type from a 
re-sampled signal; 

a fifth modulation type determination portion for performing the multilevel 
number determination on the basis of an extraction result of the fourth amplitude distribution 
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extraction portion and discriminating an M-ary FSK signal of multi-level exceeding 2-levels 
from a 2-FSK signal; \ 

a modulation index detection portion for, on the basis of the symbol block 
extracted in the third symbol clock extractiaa portion, detecting a modulation index of the 
reception signal, for the reception signal discriminated to be a signal other than the M-ary FSK 
signal; \ 

a sixth modulation type determination portion for, from the detected modulation 
index, discriminating the 2-FSK signal from a signal other than the former signal; 

an intersymbol interference analysis portion for analyzing an intersymbol 
interference in time axis of the reception signal discriminated to be the signal other than the 2- 
FSK signal; \ 

a second spectrum analysis portion for performing a spectrum analysis of the 
reception signal and analyzing an intersymbol interference in a frequency axis; 

a seventh modulation type determination portiqn for, on the basis of a characteristic 
extraction and an analysis result of the intersymbol interference analysis portion and the 
second spectrum analysis portion, discriminating the MSK signal and the GMSK signal from 
an unknown signal not capable of being judged as either of the former signals; and 

a third backtracking portion for storing a branch point (branch) of each 
determination processing in the seventh modulation type determination portion and, in a case 
where the reception signal is discriminated to be the unknown signal, switching the unknown 
signal such that a processing for a different modulation type discrimination is performed again 
by returning to that branch point. \ 
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25. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 24, characterized in that wherein the first, fourth and seventh modulation 
type determination portions improve a discrimination ability by performing a weighting 
processing for the characteristic detection, result. 

26. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 25, characterized in that further comprising tuning error correction means 
[[is]] provided in a front stage of the analog/digital modulation type discrimination means, 
and wherein the tuning error correction means cqmprises: 

a third spectrum analysis portion for performing a spectrum extraction and analysis 
of the reception signal and detecting a center frequency or a carrier wave frequency of the 
reception signal; and \ 

a frequency correction portion for detecting a tuning error from the detected center 
frequency or carrier wave frequency and thereby performing an error correction. 

27. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 26, characterized in that further comprising second and third storage 
portions are connected respectively to the second and third Backtracking portions, and 
wherein \ 

each of the second and third backtracking portions recognizes, when the reception 
signal discriminated to be the unknown signal is inputted, that it Is a signal other than the 
modulation type made an object, and stores the characteristic extraction and the analysis result 
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of the reception signal, which are obtained in the discrimination course, to corresponding one 
of the second and third storage portions. 

28. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 27, characterized in that farther comprising 

elements storage portions are connected respectively to the third symbol clock 
extraction portion and the modulation index detection portion in the non-linear modulation 
type discrimination means, \ 

further an elements storage portion [[is M connected, in common, to the 
intersymbol interference analysis portion and the second spectrum analysis portion, and 

means for storing elements, such as symbol Hock rate, modulation index and filter 
parameter, necessary for demodulating the reception signal can be stored respectively to each 
elements a respective storage portion for each element . \ 

29. (Currently Amended) An automatic modulatiomtype discrimination apparatus 
set forth in claim 28, characterized in that further comprising a fcairth backtracking portion 
and a fourth storage portion are connected to the first modulationVype determination portion 
in the analog/digital modulation type discrimination means, whereifl the reception signal is 
inputted to the fourth backtracking portion in a case where it cannotW discriminated as 
either of the analog modulation signal or the digital modulation signalXand the fourth 
backtracking portion causes communication elements extracted and analysed in the 
analog/digital modulation type discrimination means to be stored to the rourth backtracking 
portion. \ 
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30. (Currently Amended) An automatic modulation type discrimination system 
having an automatic modulation tybe discrimination apparatus set forth in claim 16, the 
automatic modulation type discrimination apparatus being realized by a DSP [[(]]Digital 
Signal Processor[[)]]/GPU [[(]]CentW Processing Unit[[)]] operating in compliance with a 
previously recorded program, the automatic modulation type discrimination system being 
characterized by comprising: \ 

an ADC [[(]]Analog Digital Converter[[)]] for quantizing an analog reception 
signal of intermediate frequency to a digital signal; 

an HBF [[(]] a Half Band Filter[[) jfl for performing an orthogonal transformation 
processing for converting a quantized signal of Intermediate frequency into a complex signal 
of base band zone, an LPF [[(]] a Low Pass FilteV[[)]] processing and a diinning processing of 
2 (two); \ 

an NCO type oscillator module for compensating an error of tuning frequency; 

a buffer for temporarily storing reception dam and smoothly giving the reception 
data to the DSP/ CPU digital signal processor/central processing unit ; 

a clock signal generator; and \ 

a PLD [[(]]Programmable Logic Device[[)]] for internally frequency-dividing a 
clock signal of the clock signal generator and supplying it to eacra element. 
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31. (Currendy Amended) Am automatic modulation type discrimination method 
for receiving a reception signal having unknown communication elements and discriminating a 
modulation type of the reception signal, comprising: characterized in that 

(a) extracting a predetermined characteristic is extracted from the reception signal; 
and analyzed, thereby 

(b) discriminatin g, based on the predetermined characteristics extracted at step (a), 
whether the modulation type of the reception signal is an analog modulation type or a digital 
modulation type ; and 

(c) in a case where the reception signal is niscriminated at (b) as being of the digital 
modulation type, determining whether the reception ^signal is of the linear modulation type or 
of the no n-linea r modulation typ e . 



32. (Currently Amended) An automatic modulation type discrimination method 
set forth in claim 31, characterized in that wherein , in case where the reception signal is 
determined to be the digital modulation type by the fact that\a determination the 
discrimination at step (b) as to whether the reception signal is Ure analog modulation type or 
the digital modulation type is performed by means of extractingVid analyzing an 
existence/nonexistence of an envelope, an existence/nonexistenca of a symbol clock and a 
spectrum shape of the reception signal as the predetermined characWistic[[,]] a first 
determination as to whether the reception signal is a linear modulation type by the digital 
modulation type or a non linear modulation type by the digital modulation type is performed . 
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33. (Currently Amended) An automatic modulation type discrimination method 
set forth in claim 32, characterized in that , in a case where the reception signal is determined 
discriminated at (b) to be the analog modulation type, it is discriminated further comp rising 
discriminating whether the reception signal is an AM signal or an FM signal by extracting and 
analyzing, for the reception signal, an existaice/nonexistence of a carrier wave signal, a 
symmetric property of a side band spectrumi a spectrum concentration property of the 
reception signal and an existence/nonexistente of an envelope fluctuation and, further, 
performing a second determination for an anawsis result. 

34. (Currently Amended) An automatic modulation type discrimination method 
set forth in claim 33, characterized in that , in a case where the reception signal is determined 
to be the linear modulation type by of the digital modulation type, it is discriminated further 
comprising discriminating whether the reception si^ial is a 16 QAM signal, an M-ary QAM 
signal of multilevel exceeding 16-levels, a BPSK signll, a QPSK signal, a 7T /4-shift QPSK 
signal, an 8-PSK signal or an M-ary PSK signal of multi-level exceeding 8 -levels by 
performing, for the reception signal, an extraction and an analysis concerning a distribution of 
a symbol vector radius by a signal symbol convergence characteristic before a carrier wave 
synchronization processing, a number of distances thereof, a convergence position of the 
signal after a carrier synchronization processing, a numberW convergence points and a symbol 
convergence position characteristic of a convergence characteristic for every one symbol and, 
further, performing a third determination for an analysis result. 

35. (Currently Amended) An automatic modulation Ape discrimination method 
set forth in claim 34, characterized in that , in a case where the reception signal is determined 
to be the non-linear modulation type by of the digital modulation type, it is discriminated 
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farther comprising discriminating whetheV the reception signal is an M-ary FSK (where, M > 
3) signal, an FSK signal, an MSK signal or skGMSK signal by performing, for the reception 
signal, an extraction and an analysis concerning an amplitude distribution characteristic after 
an FM detection, a modulation index, an influence of an intersymbol interference and a kind 
of the intersymbol interference and, further, performing a fourth determination for an analysis 
result. \ 



36. (Currently Amended) An automatic modulation type discrimination method 
set forth in claim 35, characterized in that wherein , whem as a result of the determination the 
reception signal is discriminated as an unknown (unclear) signal not capable of being 
discriminated as to which modulation type it belongs, in each of the first to fourth 
determinations it is made pos s ible to switch further comprising switching the processing such 
that a discrimination processing is realized m by means of another determination by using a 
backtracking technique. \ 

37. (Currently Amended) An automatic modulation type discrimination method 
set forth in claim 36, characterized in that, by the fact that wherein in the backtracking 
technique a determination point (branch) of a discrimination processing Vourse is stored and a 
characteristic extraction result until that point of time is used, in a case wWere there are plural 
discrimination processing candidates it is possible to select a branch of the processing having a 
highest probability. \ 
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38. (Currently Amended) AnNautomatic modulation type discrimination method set 
forth in claim 37, characterized in that , in V case where the reception signal is discriminated as 
the unknown (unclear) signal, further comprising performing a storage of communication 
elements of that reception signal until that point of time is performed to make k the unknown 
(unclear) signal a new object signal, and it is possible to construct constructing a self- 
regeneration type data base. \ 

39. (Currently Amended) An automatic modulation type discrimination method 
set forth in claim 38, characterized in that by the backtracking technique comprises tracing 
and storing it is po s sible to trace and store a result, extracting various characteristics extraction 
and an analysis result analyzing results of the discrimination processing switched to another 
discrimination processing. \ 

40. (Currently Amended) An automatic modulation tygc discrimination method 
for receiving a reception signal having unknown communication elements and discriminating a 
modulation type of the reception signal, characterized by including comprising : 

a first step fbf of performing a predetermined characteristic extraction and analysis 
processing for the reception signal; \ 

a second step fer of, on the basis of an extraction result and an analysis result, 
discriminating whether the reception signal is of an analog modulation type,\i linear 
modulation type by of the digital modulation type or a non-linear modulatiomtype by of the 
digital modulation type; \ 
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a third step fee of, in a case \vhere in the second step the reception signal is 
determined to be one by of the analog modulation type, performing a preselected 
characteristic extraction and analysis processing for the reception signal; 

a fourth step fer of, on the basis ofV characteristic extracted in the third step and an 
analysis result, determining whether the reception signal is an AM signal or an FM signal; 

a fifth step fe* of, in a case where in tha fourth step the reception signal is 
determined to be an unknown (unclear) signal whiqh is neither the AM signal nor the FM 
signal, performing a backtracking processing; \ 



determined to be of the linear modulation type by of thadigital modulation type, performing 
an extraction of a symbol clock or a re-sampling processing including the extraction of a 
symbol clock for the reception signal; \ 

a seventh step for of, on the basis of a result of the Ve-sampling processing, 
computing a symbol vector radius and, further, extracting a characteristic of its amplitude 
distribution; \ 

an eighth step fef of, on the basis of an extracted characteristic of the amplitude 
distribution, determining whether the reception signal is a 16 QAMVignal and an M-ary 
QAM signal of multi-level exceeding 16-levels or a signal other than the former signals; 



determined to be a linear modulation signal other than the 16 QAM signal and the M-ary 
QAM signal, assuming the modulation type and performing an assumed earner wave 
synchronization processing; \ 



a sixth step for of, in a case where in the second step the reception signal is 



a ninth step fe* of, in a case where in the eighth step the receWon signal is 
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a tenth step for of, from a processing result obtained by the ninth step, extracting 
an amplitude distributions of an (odd nu*piber)-th signal symbol and an (even number)-th 
signal symbol; 

an eleventh step for of, on the basiX of the amplitude distributions extracted in the 
tenth step, determining whether the reception \ignal is a BPSK signal, a QPSK signal, a 7r/4- 
shift QPSK signal, an 8-PSK signal or an M-ary P\SK signal of multi-level exceeding 8-levels; 

a twelfth step for of , in a case where in toe eleventh step the reception signal is 
determined to be an unknown signal which is none oftthe BPSK signal, the QPSK signal, the 
7T /4-shift QPSK signal, the 8-PSK signal and the M-ar^PSK signal, performing a 
backtracking processing; 

a thirteenth step for of, in a case where in the second step the reception signal is 
determined to be the non-linear modulation type by of the digital modulation type, 
performing an FM detection, a symbol clock extraction and aVe-sampling processing; 

a fourteenth step for of, from a signal re-sampled in the thirteenth step, performing 
an amplitude distribution extraction processing for a multi-level number determination in the 
non-linear modulation type; 

a fifteenth step for of, by performing the multi-level number determination on the 
basis of an amplitude distribution extracted in the fourteenth step, determining whether the 
reception signal is an M-ary FSK signal of multi-level exceeding 2-levels\)r a signal other than 
the former signal; 

a sixteenth step for of, in a case where in the fifteenth step the reception signal is 
determined to be the signal other than the M-ary FSK signal, detecting a modulation index of 
the reception signal on the basis of a symbol clock extracted in the thirteenth step; 
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a seventeenth step fef of, on tne basis of the modulation index detected in the 
sixteenth step, determining whether the reception signal is a 2-FSK signal or a signal other 
than the former signal; \ 

an eighteenth step fef of, in a case whVe in the seventeenth step the reception 
signal is determined to be the signal other than the^£-FSK signal, analyzing an intersymbol 
interference in a time axis and an intersymbol interference in a frequency axis; 

a nineteenth step fef of, by an analysis result imthe eighteenth step, determining 
whether the reception signal is an MSK signal, a GMSK signal or an unknown signal; and 

a twentieth step fer of, in a case where in the nineteenth step the reception signal is 
determined to be the unknown signal, performing a backtracking processing. 

41. (Original) A recording medium in which a program ror causing a computer to 
implement the first to twentieth steps set forth in claim 40 has been recorded. 



having an automatic modulation type discrimination apparatus set forth in claim 29, the 
automatic modulation type discrimination apparatus being realized by a ©Sfl [[(]]Digital 
Signal Processor[[)]]/GPU [[(]]Central Processing Unit[[)]] operating in compliance with a 
previously recorded program, the automatic modulation type discrimination sy\tem being 
characterized by comprising: \ 

an ADC [[(]]Analog Digital Converter[[)]] for quantizing an analog reception 
signal of intermediate frequency to a digital signal; \ 



42. (Currently Amended) An automatic modulation type discrimination system 
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an HBF a [[(]]Half BandMrilter^)]] for performing an orthogonal transformation 
processing for converting a quantizedWgnal of intermediate frequency into a complex signal 
of base band zone, an LPF a [[(]]Low Rass Filter[[)]] processing and a thinning processing of 
2 (two) ; \ 

an NCO type oscillator module for compensating an error of tuning frequency; 

a buffer for temporarily storing reception data and smoothly giving the reception 
data to the DSP/CPU digital signal processor Aentral processing unit ; 

\ a clock signal generator; and \ 

a PLD [[(]]Programmable Logic Device[K)]] for internally frequency- dividing a 
clock signal of the clock signal generator and supplying it to each element. 

43. (Currently Amended) An automatic modulation type discrimination method 
for receiving a reception signal having unknown communication elements and discriminating a 
modulation type of the reception signal, characterized by including comp rising: 

a first step fef of performing a predetermined characteristic extraction and analysis 
processing for the reception signal; \ 

a second step fef of, on the basis of an extraction result and an analysis result, 
discriminating whether the reception signal is an FM signal of an ankog modulation type, an 
AM signal of the analog modulation type, a linear modulation type b Aof a digital modulation 
type or a non-linear modulation type by of the digital modulation type;\ 
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a third step fe* of, in a case\ where in the second step the reception signal is 
determined to be of the linear modulation type by of the digital modulation type, performing 
an extraction of a symbol clock or a re-sabipling processing including the extraction of a 
symbol clock for the reception signal; \ 

a fourth step fer of, on the basis of a result of the re -sampling processing, 
computing a symbol vector radius and, further, extracting a characteristic of its amplitude 
distribution; \ 

a fifth step fer of, on the basis of an extracted characteristic of the amplitude 
distribution, determining whether the reception srjznal is a 16 QAM signal and an M-ary 
QAM signal of multi-level exceeding 16-levels or aWnal other than the former signals; 

a sixth step fer of, in a case where in the fifth step the reception signal is 
determined to be a linear modulation signal other thaA the 16 QAM signal and the M-ary 
QAM signal, assuming the modulation type and performing an assumed carrier wave 
synchronization processing; \ 

a seventh step fef of, from a processing result obtained by the sixth step, extracting 
an amplitude distributions of an (odd number)-th signal symbol and an (even number)-th 
signal symbol; \ 

an eighth step for of, on the basis of the amplitude distributions extracted in the 
seventh step, determining whether the reception signal is a BPSKysignal, a QPSK signal, a 7T 
/4-shift QPSK signal, an 8-PSK signal or an M-ary PSK signal of rbulti-level exceeding 8- 
levels; \ 

a ninth step fef of, in a case where in the eighth step the reception signal is 
determined to be an unknown signal which was none of the BPSK signM, the QPSK signal, 
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the 7r/4-shift QPSK signal, then 8-PSE^ signal and the M-ary PSK signal, performing a 
backtracking processing; 

a tenth step fef of, in a case wheVe in the second step the reception signal is 
determined to be the non-linear modulation Yype by digital modulation type, performing an 
FM detection, a symbol clock extraction and a re -sampling processing; 

an eleventh step fef of, from a signal Ee-sampled in the tenth step, performing an 
amplitude distribution extraction processing for a\multi-level number determination in the 
non-linear modulation type; 

a twelfth step fef of, by performing the multi-level number determination on the 
basis of an amplitude distribution extracted in the elev&nth step, determining whether the 
reception signal is an M-ary FSK signal of multi-level exceeding 21evels or a signal other than 
the former signal; 



a thirteenth step for of, in a case where in the twelfth step the reception signal was 
determined to be the signal other than the M-ary FSK signaA detecting a modulation index of 
the reception signal on the basis of a symbol clock extracted in the tenth step; 

a fourteenth step fer of, on the basis of the modulation index detected in the 
thirteenth step, determining whether the reception signal is a 2-BSK signal or a signal other 
than the former signal; 

a fifteenth step fef of, in a case where in the fourteenth srep the reception signal is 
determined to be the signal other than the 2-FSK signal, analyzing an\jntersymbol interference 
in a time axis and an intersymbol interference in a frequency axis; 

a sixteenth step fef of, by an analysis result in the fifteenth step, Vie termining 
whether the reception signal is an MSK signal, a GMSK signal or an unknown signal; and 
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a seventeenth step fef of, iA a case where in the sixteenth step the reception signal 
is determined to be the unknown signaK performing a backtracking processing. 

44. (Original) A recording medium in which a program for causing a computer to 
implement the first to seventeenth steps set form in claim 43 has been recorded. 



for receiving a reception signal having unknown communication elements and discriminating a 
modulation type of the reception signal, characterized by including comprising: analog/digital 
modulation type discrimination means for discriminating whether the reception signal is a 
signal of the analog modulation type or of the digital modulation type, said analog /digital 
modulation type discrimination means comprising: \ 



means for discriminating whether the reception signal is\an FM signal of the analog 
modulation type, an AM signal of the analog modulation type, a linear modulation signal of 
the digital modulation type or a non-linear modulation signal of the digital modulation type. 

46. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 45, characterized by further including comprising linear modulation type 
discrimination means for, in a case where the reception signal is discriminatecKto be the linear 



45. (Currendy Amended) An automatic modulation type discrimination apparatus 



means for extracting an envelope and a symbol cloqk from the reception signal; 



means for extracting a symbol clock from the reception signal; and 
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modulation signal by q£ the digital modulation type, receiving the discriminated reception 
signal and discriminating whether the aiscriminated reception signal is a 16 QAM signal, a 
BPSK signal, a QPSK signal, tt /4-shift QPSK signal, an 8-PSK signal, an M-ary PSK signal of 
multi-level exceeding 8-levels or an M-ary>PSK signal of multi-level exceeding 16-levels. 

47. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 46, characterized by further including comprising non-linear modulation 
type discrimination means for, in a case where tJ^e reception signal is discriminated to be the 
non-linear modulation signal by of the digital modulation type, receiving the discriminated 
reception signal and discriminating whether the discriminated reception signal is an M-ary 
FSK signal of multi-level exceeding 2-levels, a 2-FSKAsignal, an MSK signal or a GMSK signal. 

48. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 47, characterized in that wherein the analog/digital modulation type 
discrimination means includes comprises : \ 

a first envelope detection portion for detecting an envelope from the reception 
signal; \ 

an envelope fluctuation determination portion for determining whether the 
detected envelope is a constant envelope or an inconstant envelope\ 

a first FM detection portion for performing an FM detectiqn processing for a signal 
determined as the constant envelope; \ 
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a first symbol clock extraction portion for extracting symbol clocks from the signal 
subjected to the FM detection processing and a signal determined as the inconstant envelope; 
and 

a first modulation type determiimtion portion for, from an amplitude fluctuation 
characteristic and an existence/nonexistenceV>f the symbol clock, discriminating whether the 
reception signal is an FM signal of the analog modulation type, an AM signal of the analog 
modulation type, a linear modulation type by tfte digital modulation type or a non-linear 
modulation type by the digital modulation type. 



49. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 48, characterized in that wherein the lkiear modulation type discrimination 
means includes comp rises: 

a second symbol clock extraction portion for regenerating and extracting a symbol 
clock from the reception signal; 

a first re-sampling portion for re-sampling the reception signal on the basis of the 
extracted symbol clock and extracting an information-superimposed symbol clock; 

a first amplitude distribution extraction portion for computing a symbol vector 
radius from an extraction result of the first re-sampling portion and extracting its amplitude 
distribution; 

a second modulation type determination portion for, on the ba\is of an output 
result of the first amplitude distribution extraction portion, discriminating me 16 QAM signal 
and the M-ary QAM signal of multi-level exceeding 16-levels 
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from a signal other than tha former signals; 

an assumed carrier wave synchronization processing portion to which the reception 
signal discriminated to be the signal other than the 16 QAM signal and the M-ary QAM signal 
is inputted and which performs a carrier wavf synchronization processing by assuming the 
modulation type of the reception signal; 

a second amplitude distribution extraction portion for receiving an output of the 
Assumed carrier wave synchronization processing portion and extracting characteristics of an 



(odd number)-th signal symbol and an (even numBf r)-th signal symbol; 

a third modulation type determination porttion for, from a convergence position, a 
number of convergence points and a characteristic extraction result of the amplitude 
distribution for every one symbol of the signal symbols after the assumed carrier wave 
synchronization processing, discriminating whether the reception signal is the BPSK signal, 
the QPSK signal, the tt /4-shift QPSK signal, 8-PSK signa\ the M-ary PSK signal of multi- 
level exceeding 8 -levels or an unknown signal not corresponding to the former signals; and 

a first backtracking portion for storing a branch point (branch) of each 
determination processing in the third modulation type determination portion and, in a case 
where the reception signal is discriminated to be the unknown signal, switching the reception 
signal such that a processing for a different modulation type discrimination is performed again 
by returning to that branch point. 



50. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 48, characterized in that wherein the linear modulation typV discrimination 
means includes comprises : 
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a second symbol clock extraqjion portion for regenerating and extracting a symbol 
clock from the reception signal; 

a first re-sampling portion for re-sampling the reception signal on the basis of the 
extracted symbol clock and extracting an infomiation-superimposed symbol clock; 

a first amplitude distribution extraction portion for computing a symbol vector 
radius from an extraction result of the first re -sampling portion and extracting its amplitude 
distribution; 

a third amplitude distribution extraction portion for analyzing an amplitude 
distribution characteristic of the reception signal; 

a fourth modulation type determination portion fbr, on the basis of an extraction 
result of the first amplitude distribution extraction portion anM an analysis result of the third 
amplitude distribution extraction portion, discriminating whetlrer the reception signal is the 
16 QAM signal, the M-ary QAM signal of multi-level exceeding \6-levels, the BPSK signal, 
the QPSK signal, the 7r/4-shift QPSK signal, the 8 -PSK signal, thX M-ary PSK signal of multi- 
level exceeding 8-levels or an unknown signal not corresponding to me former signals; and 

a first backtracking portion for storing a branch point (branch) of each 
determination processing in the fourth modulation type determination pbrtion and, in a case 
where the reception signal is discriminated to be the unknown signal, swindling the reception 
signal such that a processing for a different modulation type discriminations performed again 
by returning to that branch point. 



37 



Application No.: 09/659,767 



Docket No.: G0126.0189/P189 




51. (Currently AmendecM An automatic modulation type discrimination apparatus 
set forth in claim 50, characterized imthat wherein the non-linear modulation type 
discrimination means includes compris&s : 

an FM detection portion for pea-forming an FM detection processing for the 
reception signal; 



a third symbol clock extraction ponfion for regenerating extracting a symbol clock 
rom an output of the FM detection portion; 



a second re-sampling portion for perfokning a re-sampling processing of the 
reception signal on the basis of the extracted symbol clock; 

a fourth amplitude distribution extraction ©ortion for extracting an amplitude 
distribution for a multi-level number determination in the non-linear 



modulation type from a re-sampled signal; 

a fifth modulation type determination portion far performing the multilevel 
number determination on the basis of an extraction result onthe fourth amplitude distribution 
extraction portion and discriminating an M-ary FSK signal of multi-level exceeding 2-levels 
from a 2 -FSK signal; 

a modulation index detection portion for, on the basis V>f the symbol block 
extracted in the third symbol clock extraction portion, detecting a modulation index of the 
reception signal, for the reception signal discriminated to be a signa^other than the M-ary FSK 
signal; 

a sixth modulation type determination portion for, from the detected modulation 
index, discriminating the 2 -FSK signal from a signal other than the former signal; 
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an intersymbol interferenceVnalysis portion for analyzing an intersymbol 
interference in time axis of the receptioiWgnal discriminated to be the signal other than the 2- 
FSK signal; \ 

a first spectrum analysis portion foroerforming a spectrum analysis of the reception 
signal and analyzing an intersymbol interference in a frequency axis; 

a seventh modulation type determination portion for, on the basis of a characteristic 
extraction and an analysis result of the intersymbol interference analysis portion and the first 
spectrum analysis portion, discriminating the MSK signal and the GMSK signal from an 
unknown signal not capable of being judged as either oKthe former signals; and 

a second backtracking portion for storing a branch point (branch) of each 
determination processing in the seventh modulation type determination portion and, in a case 
where the reception signal is discriminated to be the unknown signal, switching the unknown 
signal such that a processing for a different modulation type discrimination is performed again 
by returning to that branch point. \ 

52. (Currently Amended) An automatic modulation type {discrimination apparatus 
set forth in claim 51, characterized in that wherein the third and sevenYh modulation type 
determination portions improve a discrimination ability by performing ^weighting processing 
for the characteristic detection result. \ 



53. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 52, characterized in that further comp rising tuning error correction means is 
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provided in a front stage of the analW/digital modulation type discrimination means, afid 
wherein the tuning error correction means comprises: 

a second spectrum analysis po^ 
analysis of the reception signal and detea 
the reception signal; and 

a frequency correction portion for detecting a tuning error from the detected center 
frequency or carrier wave frequency and therebV performing an error correction. 

54. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 53, characterized in that wherein tha first and second storage portions are 
connected respectively to the first and second backtracking portions, and 

each of the first and second backtracking portiqns recognizes, when the reception 
signal discriminated to be the unknown signal is inputted, mat it is a signal other than the 
modulation type made an object, and stores the characteristics extraction and the analysis result 
of the reception signal, which are obtained in the discrimination course, to corresponding one 
of the first and second storage portions. \ 

55. (Currently Amended) An automatic modulation typa discrimination apparatus 
set forth in claim 54, characterized in that further co m prising elements storage portions are 
connected respectively to the third symbol clock extraction portion and the modulation index 
detection portion in the non-linear modulation type discrimination means, 



ion for performing a spectrum extraction and 
lg a center frequency or a carrier wave frequency of 
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further an elements storage portion [[is]] connected, in common, to the 
intersymbol interference analysis portiVn and the first spectrum analysis portion, and 

means for storing elements, su&i as symbol clock rate, modulation index and filter 
parameter, necessary for demodulating theVeception signal can be stored respectively to each 
elements a respective storage portion for eacm element . 

56. (Currently Amended) An automatic modulation type discrimination apparatus 
set forth in claim 55, characterized in that further comprising a third backtracking portion and 
a third storage portion are connected to the first mochilation type determination portion in 
the analog/digital modulation type discrimination means, wherein the reception signal is 
inputted to the third backtracking portion in a case wheure it cannot be discriminated as either 
of the analog modulation signal or the digital modulatiorasignal, and the third backtracking 
portion causes communication elements extracted and analyzed in the analog/digital 
modulation type discrimination means to be stored to the tlmrd backtracking portion. 

57. (Currently Amended) An automatic modulation type discrimination system 
having an automatic modulation type discrimination apparatus stt forth in claim 56, the 
automatic modulation type discrimination apparatus being realizes by a DSP [[(]]Digital 
Signal Processor[[)]]/GPU [[(]]Central Processing Unit[[)]] operating in compliance with a 
previously recorded program, the automatic modulation type discrimination system being 
characterized by comprising: \ 

an ADC [[(]]Analog Digital Converter[[)]] for quantizing anVnalog reception 
signal of intermediate frequency to a digital signal; \ 
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an HBF [[(]]a Half Band Filter[[)]] for performing an orthogonal transformation 
processing for converting a quantized signal of intermediate frequency into a complex signal 
of base band zone, an LPF a [[(]]Low Pass Filter[[)]] processing and a thinning processing of 
2 (two); 

an NCO type oscillator module for compensating an error of tuning frequency; 

a buffer for temporarily storing Reception data and smoothly giving the reception 
data to the DSP/CPU digital signal processor /central processing unit ; 

a clock signal generator; and 

a PLD [[(] programmable Logic Devwce[[)]] for internally frequency- dividing a 
clock signal of the clock signal generator and supplying it to each element. 



58. (Currendy Amended) An automatic modulation type discrimination method 
for receiving a reception signal having unknown communication elements and discriminating a 
modulation type of the reception signal, characterized by uicluding comprising : 

a first step fef of detecting an envelope for the reception signal; 

a second step fef of determining an existence/nonelistence of an envelope 
fluctuation concerning the detected envelope; 

a third step fef of performing an FM detection processing for a signal determined 
that no envelope exists; 

a fourth step fee of extracting a symbol clock from a signal subjected to the FM 
detection processing; 
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a fifth step fef of extracting a symbol clock from a signal determined that the 
envelope exists; \ 

a sixth step for of, from an amplitude fluctuation characteristic and an 
existence/nonexistence of the symbol clocV discriminating whether the reception signal is an 
AM modulation signal, an FM modulation signal, a linear modulation signal by of a digital 
modulation type or a non-linear modulation signal fef of the digital modulation type; 

a seventh step for of, in a case where ik the sixth step the reception signal is 
determined to be the linear modulation type by of W digital modulation type, performing an 
extraction of a symbol clock or a re-sampling processing including the extraction of a symbol 
clock for the reception signal; \ 

an eighth step fef of, on the basis of a result oXthe re-sampling processing, 
computing a symbol vector radius and, further, extracting \ characteristic of its amplitude 
distribution; \ 

a ninth step for of, on the basis of an extracted characteristic of the amplitude 
distribution, determining whether the reception signal is a 16 QAM signal and an M-ary 
QAM signal of multi-level exceeding 16-levels or a signal other timn the former signals; 

a tenth step fef of, in a case where in the ninth step the reception signal is 
determined to be a linear modulation signal other than the 16 QAM Signal and the M-ary 
QAM signal, assuming the modulation type and performing an assumeM carrier wave 
synchronization processing; \ 

an eleventh step fef of, from a processing result obtained by the fienth step, 
extracting an amplitude distributions of an (odd number)-th signal symbol artd an (even 
number) -th signal symbol; \ 
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a twelfth step fee of, on the basis of the amplitude distributions extracted in the 
eleventh step, determining whether tne reception signal is a BPSK signal, a QPSK signal, a 7T 
/4-shift QPSK signal, an 8-PSK signal O^r an M-ary PSK signal of multi-level exceeding 8- 
levels; 

a thirteenth step for of, in a case where in the twelfth step the reception signal is 
determined to be an unknown signal which i&none of a BPSK signal, a QPSK signal, a 7r 7T /4- 
shift QPSK signal, an 8-PSK signal and an M-aYy PSK signal, performing a backtracking 
processing; 

a fourteenth step for of , in a case whereVn the sixth step the reception signal is 
determined to be the non-linear modulation type bytthe digital modulation type, performing 
1 an FM detection, a symbol clock extraction and a re-s^mpling processing; 

a fifteenth step for of, from a signal re-samplea in the fourteenth step, performing 
an amplitude distribution extraction processing for a multilevel number determination in the 
non-linear modulation type; 



a sixteenth step for of, by performing the multi-level number determination on the 
basis of an amplitude distribution extracted in the fifteenth step\ determining whether the 
reception signal is an M-ary FSK signal of multi-level exceeding 2^-levels or a signal other than 
the former signal; 

a seventeenth step fer of, in a case where in the sixteenth Wep the reception signal 
is determined to be the signal other than the M-ary FSK signal, detecting a modulation index 
of the reception signal on the basis of a symbol clock extracted in the fourteenth step; 
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an eighteenth step fef= of, onMie basis of the modulation index detected in the 
seventeenth step, determining whether the^reception signal is a 2-FSK signal or a signal other 
than the former signal; 

\ a nineteenth step fef of, in a case wnfere in the eighteenth step the reception signal 

determined to be the signal other than the 2-FSK signal, analyzing an intersymbol 
J interference in a time axis and an intersymbol interference in a frequency axis; 

a twentieth step for of, by an analysis result in\the nineteenth step, determining 
whether the reception signal is an MSK signal, a GMSK signal or an unknown signal; and 

a twenty-first step for of, in a case where in the twentieth step the reception signal 
is determined to be the unknown signal, performing a backtracking processing. 




59. (Original) A recording medium in which a program fok causing a computer to 
implement the first to twenty-first steps set forth in claim 58 has been recorded. 
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